ever, we found2 t h a t t h e r e a r e c e r t a i n c a s e s where t h e phonon i n t e n s i t y becomes extremely i n t e n s e , almost s i n g u l a r i n n a t u r e . This paper g i v e s a b r i e f account of t h e s e i n v e s t i g a t i o n s .
The o r i g i n of focusing can be v i s u a l i z e d by r e f e r r i n g t o t h e slowness s u r f a c e + + -f
w(q) = w i~(~) and q being, r e s p e c t i v e l y , t h e frequency and wavevector of t h e phonon) shown i n Fig. 1 . The highly convoluted shape i s r e s p o n s i b l e f o r a p l e t h o r a of focusing s t r u c t u r e . The d i r e c t i o n a l i t y of t h e phonon f l u x is defined by t h e + + group v e l o c i t y v = V w(q), a v e c t o r normal t o t h e surface. This f a c t implies t h a t g q focusing can be i d e n t i f i e d w i t h a c e r t a i n geo--metry property of t h e s u r f a c e , namely t h e Gaussian curvature K, t h e product K~K~ 02 t h e two p r i n c i p a l c u r v a t u r e s of t h e s u r f a c e . The 2 r e l a t i o n s h i p i s A-' = q K/cos6, where A i s t h e focusing enhancement f a c t o r and 6 is t h e a n g l e t i c s t r u c t u r e i s t y p i c a l of t r a n s v e r s e phonons; f o r -METAL FILM l o n g i t u d i n a l phonons whose slowness s u r f a c e is more n e a r l y s p h e r i c a l t h e behavior i s r e l a t i v e l y g e n t l e ( s e e , e.g., Fig. 4 ) . These 
METAL FILM ,
(where K = 9) on t h e slowness s u r f a c e .
A c a l c u l a t i o n of t h e focusing i n t h e (170) plane of Ge is given i n Fig. 4 Fig. 2 . Experimental r e p r e s e n t a l a r g e r bolometer used i n e a r l i e r work. 2
. (The u n i t s s c a l e d i r e c t l y w i t h t h e d a t a i n Fig. 3.) E f f e c t s of d e t e c t o r geometry L 2 c r n -J a r e included i n t h e c a l c u l a t i o n ; t h e s o l i d curves a r e f o r t h e p r e s e n t geometry, whereas t h e d o t t e d curves

geometry.
One s e e s e x c e l l e n t agreement between c a l c u l a t i o n and d a t a . The c a u s t i c s a r e generated by mapping t h e c r i t i c a l l i n e s i n Fig. 1 onto t h e + p l a n e of observation v i a t h e v e c t o r v . R e s u l t s f o r t h e (100) plane a r e shown i n g Fig. 6 r e p l i c a t i n g t h e experimental d a t a i n Fig. 5 . The cusps occur whenever t h e eigenvector corresponding t o t h e nonvanishing p r i n c i p a l c u r v a t u r e K~ on a c r i t i c a l l i n e r o t a t e s and becomes t a n g e n t i a l t o t h e c r i t i c a l l i n e . P o i n t s s a t i s f y i n g t h i s c r i t e r i o n a r e marked by s m a l l c i r c l e s i n Fig. 1 which map p r e c i s e l y onto t h e t i p s of t h e cusps (small c i r c l e s ) i n Fig. 6 .
F u r t h e r i n s i g h t i n t o t h e n a t u r e of focusing i s provided by t h e c a u s t i c s , 2-dimensional p l o t s of t h e l o c i of t h e focusing peaks. A remarkable example i s t h e (100) p a t t e r n i n Fig. 5 obtained w i t h t h e scanning scheme3 i n Fig. 2b. One s e e s a n i n t r i c a t e p a t t e r n e x h i b i t i n g o v e r a l l t h e &-fold symmetry
To summarize, we have c a r r i e d o u t a comprehensive study of phonon focusing which r e v e a l s sharp s i n g u l a r i t i e s arranged i n c h a r a c t e r i s t i c c o n f i g u r a t i o n s c a l l e d c a u s t i c s . Theory matches t h e d a t a very c l o s e l y w i t h no more i n p u t than t h e known e l a s t i c c o n s t a n t s .
It is a p l e a s u r e t o acknowledge numerous v a l u a b l e conversations with M. Lax.
